Anomalous sutures of the parietal bone are exceedingly rare events. We present the case of a child admitted to the hospital after a near-drowning incident who subsequently expired. He was diagnosed with a parietal skull fracture by computed tomography scan before death. This was found to be an anomalous suture by postmortem histologic examination. Division of the parietal bone is an unusual event with anomalous sutures, which can be mistaken for fractures on radiographic or postmortem examination. Although fractures are much more common, it is prudent to evaluate all fractures and/or fracture-like abnormalities by histologic examination when possible to avoid misdiagnosing blunt trauma to the head.
A previously healthy 15-month-old male child was brought into his local emergency room on December 4, 2004. According to the child's father, the boy was playing outside while the father was burning trash. The father noticed that the child was no longer on the steps where he had been playing and, after searching, he found the child face down in an ornamental fish pond. The pond was approximately 3 feet in diameter, 20 inches deep and even with the ground, without fence or other barrier around it. The child was pulled out and CPR was initiated. He reportedly vomited, then aspirated.
At his local emergency room he was found to be unresponsive, with hyponatremia (132 mmol/L), hypokalemia (3.3 mmol/L), and minimal hypochloremia (100 mmol/L). He was transferred by medical helicopter to the nearest level 1 trauma center. All vital signs were stable during transport. Upon arrival, his pulse was 205 beats per minute and his blood pressure was 106/56 mm Hg. He was intubated and was noted to be cold and with a mottled appearance to his skin. According to information provided by scene investigators, the outside temperature at the time of the incident was 50°F, and the child's initial temperature at the local hospital was 84°F, for which warming protocols were initiated. He was admitted to the pediatric intensive care unit with a Glasgow coma scale of 3. A computed tomography scan to evaluate for intracranial injury did not detect any hemorrhage, edema, or ischemic change, but did show a left parietal bone "fracture" extending from the lambdoidal to the sagittal suture.
Overnight, he developed worsening oxygen saturation levels (40%-90% depending on positioning) and his blood pressure dropped to 60/40 mm Hg. He was given several doses of epinephrine with no improvement. It was decided by the parents to withdraw care and he expired at 2:00 p.m., December 5, 2004. His birth history was unremarkable, being delivered by spontaneous vaginal delivery without complications. He had reportedly met all of his developmental milestones, and although not yet walking could take 2 or 3 steps at a time.
According to investigating officers, the child's parents were going through an acrimonious divorce at the time of the incident. The child lived primarily with his mother and 8-year-old twin brother and sister, spending weekends at his father's home. Because of the possibility of future homicide and/or child abuse allegations by investigating officers or by either spouse during the divorce proceedings, a complete autopsy, including skeletal survey, neuropathologic and ophthalmologic examination was performed.
Autopsy Findings
The autopsy was performed the day after his death. He was within the normal range for height and weight for his age, with no external injuries except for a few minor contusions on the forehead and inferior left chin. A skeletal survey revealed only the aforementioned left parietal skull fracture.
Internal examination identified markedly heavy lungs (380 g), more than twice the normal weight for age. Microscopic examination of the lungs was positive for acute intra-alveolar inflammation and early changes of respiratory distress syndrome, more specifically, hyaline membranes.
Upon reflecting the scalp, a 1-cm in greatest dimension scalp contusion not seen externally was present in the left parietal region, overlying a 13.2-cm in length skull defect extending from the sagittal to the left squamous suture (Fig. 1 ). In addition, 2 areas of subgaleal hemorrhage were present in the region of this linear defect in the skull, one near the squamous suture and one near the sagittal suture. Also, a 3.5-cm in greatest dimension area of epidural hemorrhage with a maximum thickness of 0.1-cm was present underlying this fracture.
Neuropathologic examination of the brain showed cerebral edema with both uncal and vermal notching, consistent with herniation. Ischemic-hypoxic encephalopathy was present, but there was no evidence of focal lesions or either subdural or subarachnoid hemorrhage. Ophthalmologic examination was negative for both retinal and optic nerve sheath hemorrhages.
Because of a question of timing of the skull fracture, histologic sections were obtained. However, the fracture consisted of a suture-like structure composed of a fibrocollagenous channel between the ossified bone, with abundant fibroblasts and small blood vessels, but no hemorrhage or osteoblast activity (Fig. 2, 3 ) and no hemosiderin on Prussian blue iron stains. This was more consistent with an anomalous suture than a fracture.
DISCUSSION
Os parietale divisum is an extremely rare condition. 1, 2 First reported in the literature by Hrdlička in 1903, he examined 34,000 skulls and found only 2 complete and 6 minor (incomplete) anomalous parietal sutures. 3 Shapiro 2 studied 25,000 specimens and identified complete anomalous sutures only 3 times. It can occur in either a complete or incomplete fashion and can be antero-posterior, supero-inferior, or oblique, and is more commonly unilateral than bilateral. 3 There is a 5-fold increase in men and, in humans, the suture is more likely to be of the antero-posterior (horizontal) variant. 2 Normal embryological development of the parietal bone results from a single ossification center arising at 8 to 12 weeks of gestation with ossification extending outward perpendicularly. 2, 4 Shapiro theorized that the rare occurrence of 2 ossification centers instead of 1, which for some unknown reason fail to fuse, would result in an anomalous suture. Some have postulated in the past that 2 ossification centers are normally present and it is the failure of these to fuse that leads to an anomalous suture. 5 Anomalous sutures or "pseudofractures" are typically identified on radiographic examinations, and to our knowledge, only one other case report describes examining a pseudofracture histologically. 6 Fenton et al reported 2 cases of children with intracranial hemorrhage and parietal skull fractures. Both children were found to hypercoagulable states which caused their hemorrhages, no other evidence of nonaccidental trauma and histologic examination of the fracture identified an anomalous suture in 1 and a connective tissue fissure in the other. Several articles have described the finding of anomalous sutures in children with plagiocephaly by radiographic evaluation. 7, 8, 9 Skull fractures in nonaccidental trauma tend to be linear and are more frequently multiple, bilateral, or cross suture lines than in accidental trauma. In addition, the parietal and occipital bones were the most frequently involved, although this is also the case with accidental fractures as well. 10 Our case illustrates the importance of microscopic examination of suspected fractures of the skull in suspected child abuse cases. Although the epidural hemorrhage and subgaleal hemorrhage was attributed to the fracture at the time of autopsy, the fracture was an anomalous suture. The hemorrhages were felt to be most likely because of falling into the ornamental cement fish pond, with the coincidence of occurring in the region of the pseudofracture.
The thorough evaluation of all suspected injuries is crucial to accurately determining cause and manner of death, particularly with regards to accidental versus nonaccidental trauma. Had histologic examination of the anomalous suture not been performed, it is possible that the child's father may have been accused, if not charged, with child abuse. Although it is vital for forensic pathologists to identify nonaccidental trauma, it is equally vital for us not to 
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